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FINISHING AND ROOF DECK SYSTEMS 
CONTAINING FIBROUS MAT-FACED 
GYPSUM BOARDS 

CROSS REFERENCE TO RELATED 
APPUCAnONS 

This application Is a division application of U.S. Sex. No. 
08/058,898, filed on May 6, 1993, now U.S. Pat No. 
5319,900. issued on Jun. 14, 1994 which in tuni is a division 
q)pUcation of U.S. Scr. No. 07^25,946, filed on Jun. 27, 
199L DOW U.S. Pat. No. 5^20,762, issued on Jun. 22, 1993 
which in turn is a File Wrapper Continuation application of 
U.S. Scr. No. 07/481,710, filed on Feb. 15, 1990, now 
abandoned, which in turn is a File Wrapper Continuation 
plication of U.S. Scr. No. 07/262029, filed on Oct 21, 
1988, now abandoned, which in turn is a File Wrapper 
Continuation application of U.S. Ser. No. Oti/769,582, filed 
on Aug. 26, 1985, now abandoned, vliich in turn is a 
Continuation-in-Part plication oi U.S. Set No. 06/583, 
874, filed on F^. 27, 1984, now U.S. Pat No. 4,647,496, 
issued on Mar. 3, 1987. 

FIELD OF THE INVENTION 

The invention described in afcM«mentioned application 
Ser. No. 06/583,874 relates to inqsrovements in exterior 
finishing systems such as, for exan4>le, exterior insulation 
systems for buildings, and also to inqnovemcnts in shaft 
wall assemblies for building. More particularly, the afore- 
mentioned invention relates to an in^noved structural comr 
ponent for use as a support surface in an exterior finishing 
systems, including an exterior insulation system (sometimes 
referred to herein for convenience as ''ElSystem**), and also 
to the use of said component in hollow shaft wail 
assemblies, for exanq>le, those used in constructing elevator 
shafts and stairwells. 

The ElSystem and shaft wall assemt^es described in said 
'874 plication include as a structural component thereof a 
fibrous mat-faced gypsum board. The claims of said *874 
qjplication are directed to said improved ElSystent to 
in^Toved fibrous mat-faced gypsum board whidi can be 
used in said system, and to the preparation of said improved 
board. 

Although the present application includes a desa^on of 
said ElSystcm and of said improved t>oard, the description 
and claims hereof are directed to iniproved exterior and 
interior finishing systems which include a fibrous mat-faced 
gypsum board as a structural component thereof. The 
present invention will be described initially in connection 
with its use in roof deck systems and in plaster lath systems, 
but as will be explained hereinafter, its use has wider 
^licalnlity. 

Installation of an exenqdary and popularly used roof deck 
system in construction of a building, including newly con- 
stracted buildings, generally involves the following sequen* 
tial steps: (A) constructing a frame for support of the roof of 
a building; (B) afBxing to the frame corrugated sheets to 
provide a surface for support of the other conqwnents of the 
roof dedc system; (C) affixing to the cocnigated sheets planar 
support members; and (D) af&dng to die planar suppcKt 
members an exterior finishing material having good weath- 
ering properties. Roof deck systems whidi include panels of 
insulation sandwiched between ttie afOTcmcntioaed coxru- 
gated sheets and planar support members are used widely 
also. Such systenas are designed to t>e Insulative in character 
and weather resistant Such roof deck systems can be used 
to advantage to conserve energy used for heating an to 
conserve energy used for air-conditioning. 
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More spcdflcally, such roof deck systems typically 
include corrugated metal sheets which are mechanically 
affixed, usually by screws or bolts, to api^opriate structural 
members of die building such as steel beams. The corrugated 

5 metal sheets support the weig^ht of die con^nents which 
overlie it, including the insulating material (when used), the 
planar support members, and the finishing material. Light 
weight, low density insulating panels of expanded 
polystyrene, are used widely in such systems, especially in 

10 colder climates. The planar support members generally 
comprise gypsum board and are fastened in place by 
mechanical fasteners such as screws to the underlying 
corrugated metal sheet When panels of insulation are used, 
they are sandwiched between the underlying oomigated 

IS metal sheets and the overiying panels of gypsum board. An 
exterior finishing material, such as a nbba membrane or 
alternating layers of asphalt and roofing feU, overlies die 
panels of gypsum board. 
Another excmpiary roof dedk system that is in wide use 

^ in one that is known as the ^ured^in-place" gypsum deck. 
Construction of such decks usually involves die following 
sequential 5tq>s: (A) constructing a frame for support of the 
roof of a building; (B) iq^plying to the frame planar support 
members to jsovide a surface for support of the other 

23 components oi the system; (C) placing a reinforcing mesh- 
like material on the si^iport memb^; (D) pouring over die 
mesh-like material a cementitious slurry which hardens to 
f<xm a smooth continuous deck surface for die si^>port of the 
other components of the system; and (E) affixing to die 

^ hardened cementitious deck an exterior finishing material 
having weather-resistant properties. 

More specifically, such **poured-in-place** gypsum decks 
generally comprise elongate, horizontally disposed support- 
ing metal I-beams (called **puriins**) which are attadied to 
appropriate structural members of the building. Elongate, 
horizontally disposed sulv-purlins or ''bulb Tees**, so-called 
because of their resemblance to an inverted *T" when 
viewed in cross section, are positioned transversely across 
the tops of die underlying purlins, and are usuaUy welded 

^ into place. The planar support uKmbers, whidi tyjAcally 
con^rise panels of gypsum board, are laid between the 
sub-purlins and are supported there by flanges formed by the 
bottom of the inverted *T**. (Such gypsum board panels are 
referred to in the industry as **fcrm boards'*.) Open metal 
mesh reinforcing screen is laid over die gypsum form boards 
and sub-purlins. A gypsum slurry is then poured over the 
screen, sub-purlins and gypsum form boards to a predeter- 
mined depth. Once the gypsum slurry has set and dried, a 
roofing membrane such as the aforemendooed alternating 

^ layers of asphalt and roofing felt is adhered to die top of die 
deck. 

It is noted also diat die face of die form board facing die 
interior of die building, diat is, the ceiling dicreof, may be 

5j finished widi interior finishing systems, usually by "field 
painting** with a suitable fcnn board paint The paint is 
typically applied under pressure widi a sprayer. 

An exarople of a poured-in-place roof deck is described in 
U.S. Pat. No. 3,289371. This patent refers to die tendency 

^ of such decks to crack. This weakens the deck and stresses 
the roofing membrane, diereby inducing roof failure and 
leaking. To combat these problems, the need for a suitable 
support member and proper reinforcement is stressed. 
It is mandatory diat roof deck systems, including the types 

65 described above, possess certain characteristics far commer- 
cial acceptability. For example, it is particularly impcvtant 
that the planar support members, f^ exan^le, panels of 
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gypsum board, used in such systems possess fire^csistant p^ fadngs <rf the board are typicaUy treated with a water 

qualities that enable the systems utilizing them to meet the repeilant agent, such as, for example, a poiy(ethylene) 

strict fire regulations <rf munic^ codes. In addition, it is emulsion. The use of such water-fesistant additives and 

also in^xxtant that the support members possess water- water rq)cllant paper is designed to provide a product that 

resistant qualities which enable the board to resist the 3 resists attacks by prcc^tadon which is particularly danaag- 

dgnificant weathering which such systems arc subjected to ing during the constniction phase of the roof deck systcm. 

during both installation and use. Such weathering includes. Nevertheless, it has been found ftud such p^-faced, watcr- 

foff example, attack by precipitation and wind i5)lifting, each resistant gypsum board is usually damaged by c^qwsure to 

of which contributes to the degradation of the overlying iffecq)itation. The paper facing tends to come loose and 

finishing material and the underiying planar support mem- lo degrade, and the gypsum core tends to deteriorate. Damaged 

paper facing and a deteriorated cc^ comprise a poor sub- 

regards interior finishing systems for use in a buflding, stratc upon which to adhere an overlying material such as a 

installation of such a system generally involves the follow- ^ membrane. 

ing sequential steps: (A) constructing a frame for support of With respect to gypsum lath used commercially in the 

die interior walls of a building; and (B) affixing to the firame aforementicmed interior finishing systems, it conqvises also 

planar supfxm members which provide a smooth continuous a set gypsum core faced with paper. An cxaiiq)le of such 

surface to siqpport an interior finifihing material having paper-faced gypsum lath is described in U.S. Pat. No. 

aesthetic and durability properties. Such systems are 3382,636, asdgned to the assignee of the present applica- 

designed to be strong and durable and to withstand abuse tion. The gypsum lath comprises a gypsum core having a 

during the building*s occupancy. thickness, for example, of about sandwiched between 

More specifically, an cxcnmlary interim finishing system sheets of paper which may be coated on the side contiguous 

indudes: (^iJood or metal fame members whidi are the core w^ an adhesive in onte to secure product 

mcdianically affixed to appropriate structural members of togeA^ On ^e plastex-recoving side of toe there are 

the buildingi(B) planar support members camprisingpanels F<mded smidl apermr^ or pinholes whi A cxto^ 

erf gypsum latii; and (Q^tUn coat" or 'Veneer" plasty ^ the paper and through the adhesive coatmg (if used). Hie 

oovoL die gypsum lath. The gypsum lath pands are pinholes of the p^, whidi is treated with a we^ng agent, 

mediaBically Sxed by naUs <y screws to the frame mem- Provide passageways f<^ excess water from the thm p^ 

coating appUcd thereover to pass into the relativdy absor- 

rwl ^ ^ ^ 1 -* bent gypsum core. This pennits the plaster coating to reach 

f Sf^'^L'^f^^" °LS!i ^ «>^B to the 30 t^^e consistencyUore seLg, leaving suffident 

gypsum Uth is tridcy business, Froblems often arise beauise ^ ^ trowd^ob i^op^iiy, 

die tfiin plaster coaling contains a rdativdy large quantity of uiac « w««=iiu uu u« uu 

water when apdied. Until a significant pwtion <rf this water SfP^ core of the above-descnbed gypsum lath 

is removed from the piaster, it cannot be property smoothed may indude chopd glass fibers as a reinforang and 

by trowding. Where die removal of water from die plaster „ fire-resistant addidve. In addition, sudi toth may be insu- 

is iHimarily by air drying, it has been found diat by die tiine lated with, for exanq)le, ahumnum foil laminated on <mc 

die plaster is in atrowdable condition, it is also dose to side of die lath. Examples of such ladi and diin coat plasters 

scttinTleaving insuffidcnt time to do die troweling job for use dwewith are described in Gcoigia-Pacific pubUca- 

propcriy. For this reason, it was once the practice to apply a tion No. 66^ entiflcd t>lastcr ProductsA)ens^te Veneer 

relativdy rough plaster base coat foUowed by a relativdy ^^-^^^ PUstar". 

diin plaster finish coasting. This practice is somevdiat self- It would be of benefit to have a gypsum ladi (also referred 

defeating since the material and labor savings intended to be to in the industry as *Venecr ladi") which enables die 

gained with die thin coat plaster are not realized when mcve applicator to more readily ^ly the plaster coating and in a 

dian one plaster coat is appdied. manner such that a good finished product is obtained con- 

If, cm the otiicr hand, die water in die plaster coating is 45 sistendy. 
wididiawn too quickly, as by use of highly water absocbant In accordance with the present invention, there are pro- 
gypsum ladi, the plaster coating dries out before it has thne vided an improved exterior finishing system and an 
to set, diis leading to cracking and spalling of die set plaster inqproved interior finishing system, each of ^^ilch indude a 
coating. Thus, a balance imist be struck sudi that the rate of gypsum based structural component, induding for example, 
water absGfption from the thin plaster coating qiplied to the 50 inqirovedroof decks and interior systems which indude thin 
planar support surface is suffidently slow to avoid drying plaster coatings adhered to veneer or gypsum lath, 
prior to setting, yet suffidenfly r^id to remove a suffident cttmmary of thr iNVENTnON 
quantity of water to permit die plaster to be properly SUMMARY OF THE INVEPmON 
troweled. In accordance with the invention described and claimed in 

The present invention relates to improved exterior finish- 55 aforementioned application Ser. No. 583,874, there is pro- 

ing systems and to impwved interior finishing systems, vided an improved structural support dement co^^)rlsing a 

induding, for exanqile, roof deck systems and plaster ladi fibrous mat-faced gypsum suggest surface for use in an 

systems, which indude an impxwed planar si^port member exterior finishing system, induding exterior insulating 

as a structural component thereof. systems, for buildings. A prefored fonn of die fibrous 

^ mat-faced gypsum support surface or member described and 

REPORIBD DEVELOPMENTS claimed in said *874 application conqviscs a gypsum core 

As mentioned above, widdy used rorf deck systems having one or more additives tiicrcin which improve die 

indudegypsumboardastheplanar support member thereof. water resistance of die core. 

Such gypsum board is paper-faced and indudes a set gyp- In accordance wldi the present invention, there is pro- 
sum core which crdinarily inchides dierdn fire^istant and 63 vided an extaior finishing system or an intericv finishing 

water-resistant additives, for example, chopped glass fibers system for use in a building oon^xlsing, as a support 
and wax-asphalt emulsion, respectivdy. The surface of the member thereof, a fibrous mat-faced gypsum board com- 
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prising a gypsum core having one or more additives therein Such applications include, for example, the use of the board 

which improve the water resistance of die core, and an as structural components of walls, ceilings, partitions, and 

exterior or interior finishing material overlying said board. the like. 

In ^cd foria tte mat for use in said invention is a DESCRIFnON OF THE DRAWINGS 

glass fiber mat in which filaments of glass fiber are bonded ^ 

togedier t^y an adhesive. FIG. 1 is a somewhat diagrammatic, fragmentary side 

For use in applications in which fire-resistant properties clevatiooal view illustrating portions of a manufacturing line 

are deemed to be inqwrtant, said gypsum core indudes also for producing gypsum board of a type suitable for use in the 

one or more additives which impart improved fire-resistant manufacture of gypsum board fvcpared fOT use in accor- 

propotics to the board. dance with the present invention; 

A particular embodiment of the present invention cocor FIG. 2 is an enlarged fragmentary sectional view, taken as 

fvises a loof deck system for use in a building which indicated toward the left of FIG. 1, of an underlying fiber 

includes supporting means, preferably corrugated sheet(s), glass mat used in Che manufacture of the gypsum board; 

fibrous mat-faced, water resistant gypsum board overlying piG. 3 is a fragnoentary plan view taken as indicated by 

said means, and an exterior finishing material overlying said the line 3—3 on FIG. 2; 

board. In a modified fcHm of this embodiment, insulating pjQ 4 I5 ^ enlarged sectional view taken as indicated 

material is sandwiched between said supporting means and toward the right on FIG. 1 and illustrating both underlying 

said gypsum board. ovaiying fiber glass mats, with intervening gypsum 

Another embodiment of tiie present invention conqsises ^ composition, used in the manufacture of the board; 

a roof deck system comprising a fibrous mat-faced, water- nC. 5 is a fragmentary plan view taken as indicated by 

resistant gypsum board, a cemcntitious composition over- ^ g 4. 

lying said gypsum board, and an exterior finishing material ^_ . , ^ \ ..^ * i, - a- 

' * . ., T _x__^j * FIG. 6 is a fraiancntarv bottom view taken as mdicated by 

overiying the cementitious composition. In prcfcocd fonn, . '^^y- " ^^^™Sr^^ VWi J-T^T ^./^ 

a mJh^ material is sandSl between said gypsum ^ ^<=J^« ^ ^i^fT^ ^^"^"^ 

board and said cementitious composition. 25 of the underiymg mat of toe board; 

A particular embodiment of the present invention com. ^^L'^rf^'*^''"^^^ 

prisinVan interior finishing system Comprises a plaster lath ^^J^ bo«|d, tkui view bcmg taken as indicated by 

system which includes a fibrous mat-faced, water-resistant ™^ ^""^ 

gypsum board and an interior finishing material ovaiying 30 * " » enlarged fragmentary sectional view 

said gypsum board. In prefarcd form, said finishing material take" ^ indicated toward the top of FIG. 4; 

conqjrises a mono-ply of thin plaster coating. FIG. 9 is a further enlarged fragmentary sectional view 

An additional preferred form of the invention described taken as indicated toward the bottom of FIG. 4; 

and daimcd in the '874 aj^lication comprises a gypsum FIG. !• is a perspective view partly broken away and in 

board having each of its cote faces covered with a porous 35 section of an exemplary roof deck system incorporating a 

glass fiber mat, with the mat of one the faces being panel in acoxdanoe with the invention; 

adhered to tite core by set gypsum penetrating but part-way FIG. 11 is an enlarged sectional view taken along line 

into the thickness of the mat and having its outer surface U — U of HG. 10. 

substantially free of set gypsum. As will be described below, pjQ. 12 is a greatly enlarged sectional view of the circled 

the glass fiber mat surface, which is free of set gypsmn, 40 area of FIG. 11 showing the penetration of the first asphalt 

provides an excellent substrate to which there can be i^yer j^^^) the fibrous upper surface of the panel in accor- 

adhered panels of insulation, or exterior finishing materials dance with the invention; 

such as asphalt, or interior finishing materials such as FIG. 13 is a perspective view of another type of roof 

P^*^- system incorporating (he panel in accordance with the 

There are numerous advantages which flow from the use 45 invention as the primary support layer, 

<rf the aforementioned invention in both exterior and interior ^ sectional view taken along line 14^14 of 
finishing systems which include fibrous mat-faced, water- 

resistant gypsum board. Such fibrous mat-faced support *_ ' . ^ - ^1 i 1, j • 

surfaces SaThave exterior or interior finishing mat^ 15 is a perspective view partly broken away and m 

Sp^ tJtoeo^er can have Wgher tensUe ^ cohesive 50 se^nof a comj«site^ 

s^ngththanalikesystemthatindudespapa-facedgypsum accordance with the invenUon; and 

board. The fibrous mat-faced surface of the gypsum support PIG- ^ « greatly enlarged view of the circled portion 

element is "nailable", and acccadingly, it can be secured ™- ^ showing the penetration of the piaster layer into 

readily to an undalying frame or otiicr substrate by nailing. fiteous surface of (he paneL 

In CQn^>arison to various of the conunerdally available S5 DETAILHD DESOUFITON OF THE 

systems, the inqsroved support surface ot said invention has INVENTION 

inqjTOved strength uniformity in both die length and width 

dim^ons of the system. Unlike conventional paper cover The essential components of the finishing system of the 

sheets, the fibrous mat docs not expand ot contract during present invention comprise fibrous mat-faced, watcr- 

the manufacture of the product; this reduces cockle and 60 resistant gypsum board and an overlying finishing matrria l, 

leads to uniformity of dimensions. The water-resistant board The finishing material can be in multi-ply or mono-ply form, 

provides a substantially improved wcatha-icsistant product It can be positioned contiguously to said gypsum board or it 

which better resists degradation both within and outside of can directiy overlie or be directly affixed to a member(s) 

the system. The use of fire-resistant additive(s) in the core of which is sandwiched between said gypsum board and said 

the board provides a structural element that can be used to 65 finishing inateriaL 

excellent advantage in the numerous and varied applications Timing first to a description of the fibrous mat-faced, 

in which conventional paper-faced gypsum latii is used water-resistant gypsum board for use in the present 
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invention, it conqHiscs a set gypsum core faced with a conqxwition to resist being degraded by water, for example, 

fiteous mat The gypsum core is basically <rf the type used to resist dissolution. In pBefcrred fom, the water resistance 

in those gypsum structural products which arc known as of the core is such that it absOTbs less than about 10*, 

gypsum wallboard. dry wall, gypsum board, gypsum lath preferably less than about 7.5% and most prefaably !^s 
idgypsumsheathing/Thecoieofsuchaproductisfarmed 5 thimatoutS* 

by mixing water with powdered anhydrous calcium sulfate melhod C-473, 

or caldim sulfate hcmihydiate (CaSO^.^HaO), also known ^^^^ mat-faced gypsum board havmg a gypsuni core 

as caldnccd gypsum; and toeafter allowing the mixture to which docs not have a water-resistant additive(s) thcrem has 

hydrate ot set into calcium sulfate dihydrate (CaSO^.aHjO), substantially better water-resistant i»opcrtics tiian conyen- 
a relatively hard mataiaL The core of the product will in lo tional paper-faced gypsum wallboard or sheathing, 

general comprise at least about 85 wt percent of set gypsum. Nevertheless, cvahiations have shown that the bond between 

^ u:^ rt. Z^^,. ^ J. the fibrous mat and gypsum core can deteriorate relatively 

nie oompositon ftom wtach die set gypsum core is made ^ 

^ mdude optional conrtituents, mdudmg, ^ sample, ^ ^^^^ ^TSi gUss fiber 

Aose included conventionally m gypsum shea^g. ^ne to two months. In conto^ 

Examples of such consUtuente mcludc set accel«^s^ ^ ^ ^ Jfihrous mat, as 

retarxto^ foaming agents desaibed herdrXe shown the bond between the mat and 
described m more detail bdow, a prefer ed gypsum core for 

use in exterior and intericH* finishing systems includes one or » / r 



time. 



more additives which improve ttie water resistant prqKTties , ^ * u-t.u u-- 

f the core ^ Exaiiq>les of matenals which have been rq>Ofted as bemg 
^ ™. J ^ ^ -J . r .*v effective for improving the water-resistant properties of 
The surface of the core of the gypsum bo^ is faced with ^ ^ ^ foUowing: poly(vinyl alcohol), 
a fibrous mat Tlie fibrous mat should be sufficiently porous ^ ^ ^^^^ poly(vinyl acetate); 
topcrmitwaterintheaqueousgypsumsUiityfromwhichthe icsinates; wax or asphalt or mixtures thereof; a 
gypsum core is made to evaporate therethrough. As ^ corn-flower and 
described in dctaU below, the fibrous niat-faced gypsum permanganate; water insoluble thermoplastic 
board can be made effidcndy by formmg an aqucoi^ gyp- ^1^^ matSsuch as petroleum and natural asphalu coal 
sum slurry which contains excess water and placing thereon ^^^^ thermoplastic synthetic resins such as poly(vinyl 
the fibrous mat Aided by heating, excess water evaporates polyC^inyl chloride) and a copolymer of vinyl 
through the porous mat after the calcmcd gypsum sets. ^ arJdvinyl diloride and acrylic resins ; a mixture of 
The fibrous mat comprises material which is c^Wc of ^ soluble alkaline earth metal salt 
fonning a strong bond with flie srt gypsum conqirising the residual fuel oil; a mixture of petroleum wax in the fonn 
CMC of the gypsum board. Examples of such materials of an emulsion and eitficr residual fuel oil, pine tar or coal 
include a mineral-type material such as glass fibers and ^ mixtore con^vising residual fuel oil and rosin; aro- 
synthetic resin fibers. The mat can con^xise continuous or isocyanatcs and diisocyanates; wganohydrogcnpol- 
discrete strains or fibers and be woven or nonwoven in fomL ysilaxancs; a wax-asphalt emulsion with or without such 
Nonwoven mats such as chopped strand mat and conthiuous materials as potassium sulfate, alkali and alkaline earth 
strand mat can be used satisfactorily and are less oostiy than aluminatcs, and Portland cemenr, a wax-asphalt emulsion 
woven materials. The strands of such mats arc bonded p^cpsa^ by adding to a Wend of molten wax and asphalt an 
together by suitable adhesive. The mat can range in ^ oil-sohiWe, water-dispcrsmg emulsifying agent, and admix- 
thickness, for example, from about 15 to about 14 mils, witfi ^ aforcmenti<Mied with a solution of casein which 
a thickness of about 25 to about 35 mils being preferred. The contains, as a dispersing agent, an alkali sulfonate of a 
aforementioned fibrous mats are known and are commcr- polyarylmethylcne condensation product 
dally available in many forms. ^ jscfcncd material for use in in^oving tiie water- 
Tbe preferred fibrous mat Is a fiber glass mat oonqsising ^ resistant properties of the gypsum core conq)rises wax- 
fiber glass filaments oriented in random patton and bound asphalt emulsion, q>ecies of which are available conuner- 
together with a resin binder. Fiber glass mats of this type are c^^lly. The wax portion of the emulsion is preferably a 
commercially available, for exano^e, those sold under die paraffin or microcrystalline wax, but other waxes can be 
trademark DURA-OLASS by Manville Building Materials xhe asphalt in general should have a softening 
Corporation and those sold by Elk Corpmtion as BUR mat point of about 1 15 <^ P., as determined by the ring and ball 
or shingle mat method. The total amount of wax and asphalt in the aqueous 
Although in^xrovements can be realized by the use of a emulsion will generally oonqnise about 50 to 60 wt percent 
gypsum core which has but one of its surfaces faced with of the aqueous emulsion, with the weight ratio of asphalt to 
fibrous mat as described herein, it is preferred diat both wax varying firom about 1 to 1 to about 10 to 1. Various 
surfaces of the core be faced with substantially the same 53 methods are known for preparing the wax-asphalt emulsion, 
fibrous matoial. If die surfaces of the core are faced widi as reported in U.S. Pat No. 3,935,021 to D. R. Gteve and E. 
™t#TifiiR that have diffmnt coefficients of expansion, die d. 0*Ndll, assigned to the same assignee as the present 
coro tends to warp. Fibrous ixut-faoed gypsum board and invention. Commercially available wax asphalt emulsions 
methods for making die same are known, for exanqile, as that can be used in the 0QnqK>sition described herein are sold 
described in Canadian Patent No. 993,779 and U.S. Pat No. «o by United States Gypsum Ca (WAX EMULSION brand 
3,993^22. wax emulsion), Monsey Products (No. 52 EMULSION 
The fibrous mat-faced gypsum board for use in the present brand wax asphalt emulsion) and Douglas Oil Co. (DOCAL 
invention conqirises a gypsum core which has water- No. 1034 brand wax asphalt emulsion). The amount of 
resistant pfoperttes. The preferred means for imparting wax-asphalt emulsion used can be within the range of about 
water-resistant properties to the gypsum core is to include in 63 3 to about 10 wt percent preferably about 5 to about 7 wt 
the gypsum composition frx>m which the core is made one or percent, based on the total weight of the ingredients of the 
more additives which inqirove the ability of die set gypsum coii^>osition form ^ch the set gypsum core Is made, said 



05/03/2004, EAST Version: 1.4.1 



5,704,179 



10 



25 



iogredieDts including the water of the wax-aq>halt emulsion, 
but not including additional amounts of water that arc added 
to the gypsum con^sition for fanning an aqueous slurry 
thereof. 

A particularly preferred material for use in iminoving the ^ 
water-resistant properties of the gypsum core comprises a 
mixture of materials, namely, poly(vinyl alcohol) and wax- 
asphalt emulsion of die aforementioned type. The use of 
such additives to improve the water resistance of gypsum 
products is described in aforementioned U.S. Pat No. 3,935, 
021. 

The source of the pQly(vinyl alcohol) is preferably a 
substantially con^letely hydrolyzed form of poly(vinyl 
acetate), diat is. about 97 to 100% hydrolyzed polyvinyl 
acetate. The poly(vinyl alcohol) should be cold-water " 
insoluble and soluble in water at elevated tcD:q>eiaturcs, for 
exanq>le, at temperatures of about 140** to aibout 205° K In 
general, a 4 wt percent water solution of poty(vjnyl alcohol) 
at 20*' C. will have a viscosity of about 25 to 70 q> as 
determined by means of the Hoeppler falling ball method. ^ 
Commercially available poly(vinyl alcohols) for use in the 
composition of the present invention are available firom E. I 
du Pont de Nemours and Con^iuny, sold under die trademark 
ELVANOL and from Monsant Co., sold under the trademark 
GELVANTOL. Examples of such products are ELVANOL, 
Grades 71-30, 72-60, and 70-05, and GELVANTOL, Grades 
1-90* 3-91, 1-60, and 3-60. Air Products C<Hp. also sells the 
product as WS-42. 

The amounts <rf poly(vinyl alcohol) and wax-asphalt ^ 
emulsion used should be at least about 005 wt. percent and 
about 2 wt. percent respectively. The preferred amounts <^ 
poly( vinyl alcohol) and wax-asphaU emulsion are about 0. 15 
to about 0.4 wt pocent and about 3.0 to about 5.0 wt 
percent respectively. Unless stated otherwise, the term **wt 
%** when used herein and in the claims means weight 
percent based on the total weight of &e ingredients of the 
ooii^x)sition from which the set gypsum core is made, said 
ingredients including flie water of the wax-asphalt emulsion, 
but not including additional amounts of water that are added ^ 
to the gypsum conqx>sition for forming an aqueous slurry 
tiiereof. 

In plications of the type where fire-resistant properties 
are considered impOTtaot the core of die fitHous mat-faced 
gypsum board includes preferably one or more additives 45 
which improve the ability of the set gypsum conq>osition to 
ma^ntflin its integrity when subjected to the heat of fire. 
Exanq>les of materials which have been reported as being 
effective for improving the fire-resistant properties of gyp- 
sum products include mineral fibers such as, for exan^e, 50 
glass fibers, asbestos fibers, and caldum sulfate whisker 
fibers. A mixture of one or more of such fibers can be used. 
Other exemplary materials which are known for use in 
conventional fire resistant gypsum board are unexpanded 
vermiculite, clay, colloidal silica and colloidal alumina. 35 
Typically, mineral fibers, and paiticuiariy glass fibers, are 
used in admixture with one or more of the aforementiotted 
exemplary materials. For example, see U.S. Fat No. 3,616, 
173, assigned to the same assignee as the present invention. 

A preferred material for use in improving the fire resistant 60 
properties of the fibrous mat-faced gypsum board omqirises 
chopped glass fibas, for exa^^)le, as described in afaro- 
mcntioned U.S. Pat No. 3»616,173, the disclosure of whidi 
as it relates to glass fibers, is incorporated herein by refer- 
ence. Briefly described, said glass fibers are (rf the drawn 65 
textile glass fiber type, produced as continuous individual 
filaments and having a diam^er of firom about 0.0002 to 



about O.OOr. The individual filaments aie usually grouped 
into strands, die filaments having coated thereon a relatively 
weak, bonding type material, such as, for example, starch or 
other water soltenable or soluble coating material. The 
bonding material helps to prevent abrading between the 
several grouped filaments of each strand. Prior to the addi- 
tion of the loosely bonded textile glass fibers to the core 
composition, die strands are cut into short lengths such as, 
for exaiiq)le, Vb" to T. Once added to the aqueous slurry 
con^xisition from which the core is made, the bonding or 
coating material dissolves, and the strands sq)arate into 
individual fibers which become uniformly distributed 
duoug^out the slurry as the slurry is mixed 

The present of mineral fibers in the core of fibrous 
mat-faced gypsum board resuhs in a product which has 
unusually high fire-resistant characteristics. Fca- example, 
the presence of a predetermined amount cf chopped glass 
fibers in the core of glass mat-faced gypsum board of 
predetermined thickness provides a product which has fire 
resistant characteristics that are significantly better than 
diose of conventional paper-faced gypsum board that has a 
like amount of glass fibers in its core and a like diickness. 
The effects which flow from this development are signifi- 
cantly iii^xirtant and can desirably be taken advantage in 
several different ways. For example, the development can be 
used to produce a glass mat-faced gypsum board which as a 
lower density than that of conventional paper-faced, glass 
fiber-containing gypsum board without sacrificing fire resis- 
tant properties. Similariy, significantly lower amounts of 
glass fibers can be used in the glass mat-foced board without 
sacrificing fire-resistant i^operties. 

The amount of glass fibers included in the core should be 
at least about 0.03 wt % and can vary over a wide range, for 
example, from about 0.03 to about 0.3 wt. percent based on 
the total weight of the dry ingredients comprising die core, 
that is, the total weight of the ingredients before they are 
combined with water to make the aqueous slurry from which 
the core is formed. In preferred form, the amount of glass 
fibers comprises about 0.07 to about 0.2 wt percent 

The core of the fibrous mat-faced board for use in 
fire-resistant applications can be fabricated according to 
available techniques Into a density of desired value. 
I^eferably, the density of the core should not exceed about 
55 Ibs/cu. ft B is believed that a density widiin die range of 
about 45 to about 55 Ibs/cu. ft will be used most widely. 

An attractive feature of the present invention is diat the 
fibrous mat-faced gypsum board can be made utilizing 
existing waliboaid manufacturing lines, for example, as 
shown somewhat diagrammatically in FIG. 1. In conven- 
tional fashion, dry ingredients (not shown) firom which die 
gypsum core is formed are pre-mixed and dien fed to a mixer 
of die type commonly referred to as a pin mixer 2. Waster 
and other liquid constituents (not shown) used in making the 
core are metered into the pin mixer 2 whoe they are 
combined with the dry ingredients to form an aqueous 
gypsum aluoy. Foam is generally added to die slurry in the 
pin mixer to control the density of the resulting core. The 
slurry 4 is dispersed through one or more outlets at Uie 
bottom of the mixer 2 onto a moving sheet of fibrous mat 6. 
The sheet of fibrous mat 6 is indefinite in length and is fed 
from a roll (not shown) of the mat 

As is common practice in the manufacture of conven- 
tional paper-faced gypsum board, the two opposite edge 
portions of the fibrous mat 6 arc progresdvely flexed 
upwardly from the mean plane of the mat 6 and dien turned 
inwardly at the margins so as to provide coverings for die 
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edges of the resulting board 40. In HG. 1, this progressive The need for such cleaning can be substantially avoided 

flexing and shaping <rf the edges of dse mat 6 are shown for by adjusting the viscosity of the slurry so tiiai it penetrates 

only one side edge of the mat and the conventional guiding but part-way through the underlying fibrous mat, for 

devices which are ofdinarily employed for tiiis purpose are example, up to about 50% of its thickness. Thus, this 
omitted firom the figure for the sake of clarity. FIO. 7 shows 5 pfcf erred form of board has two gypsum-free fiber-faced 

an edge of the set gypsum core 42 covered by the overiapped surfaces. 

edge portion 6A of the mat 6. FIG. 7 shows also score marks xhe manufacture of the afoaremcntioned preferred forms 

10 and I«A ctf the mat the score marks pamitting die of board can be acconmUshed by contrclHngtfie viscosity of 

formation of good cdgM and flat surfaces. The score naaAs ^. caldned gypsum in a manner such 
10 and 1#A are made by a 10 that itoe slurry ^etrates the underlying and ovcxlying mats 

An advantage of using the prctott! fonn of^ass fiber mat desired degree. In manufacturing each of the afor^ 

is that it is c^le of bdng scored and edged like conven- ^^^^^ 

uonal paper facmg. . , , ^ , ^ slurry should be such tiiat it penrtrates about 10 to 50% of 

Another sheet of fibrous mat 16 is fed from a rdl (not Ouckntss of the overlying mat over the entire surface 

shown) onto ^bc tap aS slurry 4, dicreby sandwiching the ^ thereof 

slurry between ^^^^^'^^,9^''' ^^^^^ recommended means for controlling the viscosity of 

dur^. -me ^ 1^ ^ ^:i^T„?7SS the shirry is to add tiiereof a viscosity^Strol agent s'uch 

tticrebetween ento *V°^P viscScontrol agents are known in the field of gypsum 

formuuE or shaping rofls 18 and 20, and arc toereaitcr ^ ^ ' , ^ ^ . ^ _ ^ .j„„«j»„ 

luiuuue «i . ^ ^^Ai^r, board manufacture. A preferred viscosity-control agent is 

^of^cZP^Vl^h^ set suffidently cdQulosIc ttickcD«, bentomte days, starches, and gypsum 

to retain its shape. In due course, sequential lengths of Ihc wmsicer noers. 

board are cut and ftnther processed by ejiposure to heat Tl»e particular viscosity vahia that are used in the manu- 

whicfa accdetates the drying of the board by increasing the „ faduring elation can vary from one apphwhon to the 

^ of^^on of^s wata in the^psum Zy. ^ nc^ depending on the Poi^iQ^of the niat, and Ihedesujed 

Withrefa«n«toFIG.7.ithasbeenobs^th.ttheset P^'^^ ^^'^v^S^if-d^eS^ 

gypsum of the core 42 is eifectiye in forming satisfactory apphcation, the viscosity value is best dcttimined empin- 

bonds with the mats and between the edge portions ctf the <*»ly- ^ . ^ ... ^ 
overlying mat 16 and ttieovalwed edge potion 6A of fte 30 In using toe preferred form of glass fiber mat. as dMoibed 

nnderlying mat 6. tous nuking it unnecessaiy to use a bond above, to manufacture the aforementioned prefecrwl forms 

improva in toe slutry or an edge paste to form the afore- of board, developmental work has shown that satisfectory 

^tioned bonds results can be achieved utilizing a gypsum slurry having a 

THe preferred form of mats 6 and 16, as shown in FIGS. viscosity witoin the range of about 5000 to 7000 qp. As used 
2 and rSiscs glass fiber filam;nts 30 cdented in 35 h«ein. toe viscosity vdue rrfm to B«>okfidd vi^ty 

random patteTand bwnd together wito a resin binder (not measured at a tempcniti« of 70» F. at 10 jpm utilizing 

ra^(^p»>au«. 6 paddle No. 3. It Should be appretaated that toe amount of 

set gypsum of the core 42 penetrates substantially through 40 ^ specific viscosity desued. 

toe ^ess of toe mat 6 otct substantial area portions m Inferred fonn, toe core of fibrous mal-faced »psum 
tocxeof and in which toe set gypsum of the core 42 pen- board that does not mdude ftre-reastant addibtve(s) has a 
ettates toe mat 16 partially, wito toe surfeoc being tous density of about 40 to about 50 Ibs/cu. ft, most preferably 
substantiallyfreeofsrt»pLn.Tliegypsum.fteesu.faceof about 41 to abo« 45 Ibs/cu. ft The 
mat 16, as seen in IlQ i,is highly textured, and provides 45 predetermined densities can be elfoeterf by using known 
an encdlent substrate for adheting thereto an overlying tediniques, for cMmple, by mtroduang an appropnate 
component inasnudi as it comprises many interstices into ainount of foam mto the aqueous OTam«l««yfrfmwU^ 
wWdnm adhesive composition can flow and bond. toe core is formed. Th« are we^sht advantages toat can be 

•me phrase "substaZaty penelreted by set gypsum", as «>y toe use <rf fibrous mat-feced gypsum boaid m 

used hiSTmcans toat toe sk gypsum of toe .SCextends 30 ^ fl»»«"s mate whid. are Ughter u. we«ht toan convea- 
Lm surface whidi is ^tiguous to toe core to toe tion|dpap«fecmg '^'^J^'^^'^J^^'^J^'^ 

outer mat surface «id coats glass fites on toe out<x surface « "iddy used pap« facmg in toe manufacture of owiv^- 
^ a toin film of set gyps.S, to toe extent toat toe outline ?>°i»T»T '^^t!^^ ^ "^Lt 
rfglass fibers can be^n torough toe toin fitoi of set lbs/1000 «|. ft of board, whereas toe weight of a prrf««4 
gy,n The phrase "over substanSl«ea portions of toe « 

SteMrface-lw used hc«in. means that ab^^ about 40 lbs/1000 sq. ft of board, 

of toe outer surface area of the mat U substantiaUy pen- -niming now to a description of the finishing material, f« 
ettated by set gypsum. PiefcraMy, about 45 to about 55% of use in exterior systems, the material should have good 
toe outer surface area of toe mat is substantially penetrated weathering characteristics, toat is, it should resist bemg 
by set Kvpsum. Accordingly, the gypsu]fr«oated surface of 60 degraded by outdoor dements, for exaoqde. precipitation, 
WsprefcTOl embodiment of the boaid conges a surface rays of the sun and wind. Bxanyles of such finishing 
toat has a roudiened or patterned appearance; it does not material include syntoetic resinous matenals. rubber 
comprise a smooto continuous coating of set gypsum. This memhranes. asphatt, and ahtraatmg layers of asphalt and 
pr^red foim of board can be formed wito rdativcfy smaU roofing felt Crushed stone « gravd is usuaUy added as a 
amounts of gypsum starry being deposited on toe underlying «S topping to asphalt coatings. 

sunxHt surface, tous minimizing toe need to dean toe When toe exterior finishing system comprises a poured- 
surfacc of toe board-fwming equ^ment in-plaoe roof deck, triplication of toe example finishing 
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material sudi as asphalt and roofing felt is preceded by -continued 
application of a stable cementitious material over the 
fibrous mat-faced gypsum board. An example of such set- 
table cementitious material is a caldum sulfate, flbcre d 

concrete sold by Geoigia-P&dfic Coiporation as METRO 5 
MDC brand caldum sulphate. This material con^Hises a dry 
mixture of calcium sulfate hemihydrate in a dry weight 
amount of 97 wt % and wood cfa^s in a dry weight amount 
of about 3%. Water is mixed with the dry ingredients of die 

METRO MIX product to f onn an aqueous slurry having an lo 
average testing consistmcy of 56 using standard consistency 

tests available to those in the gypsum art Numerous other interior finishing plasters are known for 

Insulating material is advantageously used in exterior interior surfacing of walls, ceilings, and the like. A number 

systems in underlying relationshq) to the finishing nv*'^»^ of these are described in the Georgia'-Pacific brochure 

Ftesently, the most popularly used insulating mataial in " entitled *Tlastcr Products DENS-COTE Veneer Lath and 

exterior systems, including roof deck systems, is expanded PlastoT, mentioned hereinabove. 

or foamed polystyrene, a material which has goodmoisture The interior finishing material can vary m diickness, as 
resistant properties. Although it has desirably low water desired, minimum cxcn:q)laiy thicknesses bdng about VitT 
vapor transmission, it is not a wapac barrier, but instead is ^ W"- Preferably, the plaster flnidi con^scs a 
capable of hrcatiung. Rigid panels of expanded polystyrene 20 mono-layer of plaster; however, nuilti-layers of plaster can 
areusedmDStwidelyinroofdecksystems.Suchpandshavc ^ appiicd in thicknesses in excess of Va\ In 
satisfactotfy compressive strength and resilience and are interior systems, the fibrous mat-faced, water-resistant gyp- 
presently available in thicknesses ranging from % to 6 board can be aflSxed to an undcriying support membCT 
inches, widths from 6 to 48 inches and lengths ranging from any suitable way, fcs example, by the use erf medianical 
4 feet to 16 feet One commercially available system utiUzcs 23 fasteners such as nails and screws. The undcriying support 
rigid, e3q)anded polystyrene panels which are 4*x8*xr. member can comprise a wooden or metal firame which 

t ^« M.,^ -i.,^ indudcssmds. In some mjplications, the panels of the board 

Other thermal usulating materials can be used also. . j ^i. T » * ^ „ * - 

^ ^ jjaay be afOxed directly to the mtencH* surface of an inside 

Examples of such materials inchide extruded polystyrene, ' . , ' . . . ^ vi -i * 

^ethane isocy^^^^^^^ cernent-ba^/rnS^^^ 3^ ^ii^T:?^!^^^ 

plasters, and phenolic foam. Insutou^ matenals generally ^ ^ ^ ^ ^ 

have low thermal conductivity and low density. 'TSiiic^ roof deck system 

In exterior systems, the fibrous mat-faced, water-resistant mat-faced gypsum board as described above is shown in 

gypsum board can be affixed to an undcriying support pjQg 10 to 12. In this construction, spaced parallel trusses 

member in any suitable way, fOT example, by the use of nails 3^ 5^ extending between building support members (not 

or screws. In such systcans, the underlying support member showa) support a comigated metal deck 52 which is welded 

may comiffise, for example, paneb of rigid plastic or metal ^ otherwise fastened to the trusses. Layers 54 and 56 of 

sheets, for example, in cwrugated fonn, puriins and sub^ insulating sh«^ material, which may, for example, be of 

puriins. Pands of insulating raatmal may be affixed to such expanded polystyrene, arc di^sed on the comigated metal 

suppat members and underlie panels of said gypsum board ^ deck. A layer 58 cf fibrous mat-faced gypsum board panels 

whidi are affixed thereof. The sqjport member is typically ^ described hcrcabove are secured to the comi- 

aflfixed to die frame of the building. gateddcdc52by means of fasteners 60 passing ther^ough 

The fifarcMis mat-faced, water-resistant gypsum board can and through the underlying insulation layers 54 and 56 into 

be used also to good advantage in other types of exterior the deck 52. The joints erf the pand layer 58 arc sealed by 

applications, induding those in whidi it replaces conven- 4s application of tstpe 62, as shown in FIO. 10 with respect to 

tional gypsum sheathing. Thus, the board can be used as an one of the pand joints. Ovolying the gypsum layer 58 is a 

underlying support surface which is covered with overlying waterproof roofing membrane comprising alternate layers of 

finishing materials, for example, duminum, wood ddhig, asphalt 64 and roofing fdt 66, three layers of each being 

pLasta, Portland cement stucco, and brick. As described in shown in die present exanq»le. A find coating of asphdt 68 

the aforementioned *874 application, it can be used also in 50 is covered with a crushed gravd topping layer 70. 

ElSystems. In the enlarged view of FIG. 12, the manner in which the 

The finishing materid for use in interior systems should first asphdt layer 64 penetrates into the upwardly facing 

have durability characteristics and be preferd>ly appealing fibnnis mat-face of the gypsum board pand layer 58 is 

in appearance. The most widely used interior fidshing illustrated. This penetration assures a secure adhesion of the 

materid is plaster. Espedally suitable for use in the present 55 waterproof membrane to the structurd layers (rf the roof 

invention are the so-^called diin coat or veneer plasters. An system. 

example of one such plasto- is sdd by Geoigia-Pacific RefeningtoFIGS. 13and 14,apoured-in-placeroof deck 

Ccsporation under the trademark DENS-COTE. An exaixq)le system is ^own comprising purUns 72 supporting spaced 

of a plaster made from such a product is described in the sub-purlins (bulb tees 74 in parallel spaced relation). Fibrous 

table below. «> mat-faced gypsum board panels 76 of the type described 

above are siqiported on the horizontd flanges 74a of die 
^— sub-purlins 74. A rdnfcrdng mesh screen 78 is Idd over the 

fa^ndientft WL % of Diy iqgredkntA suthpurllns and gypsum board pands 76 and a layer of 

calcimdcakium 4615 settable cementitious slurry 80 is poured in place over die 

Boifste ^ reinforcing mesh. The slurry 80 is allowed to harden to fonn 

Sand 24.9 a smootfi continuous deck surfacc 82. Adhcsion of the slurry 

to the gypsum board panel 76 is assured by the penetration 
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of the aluny into the upwanily facing fibrous mat surface of Continuous length board was made from the above gyp- 
the pands. A roofing monhrane conqjrising atternate layers sum slurry and glass fiber mat on a conventional wallboard 
of asphalt 84 and roofing felt 86, three layers of each in the machine. The slurry was fed onto a moving sheet of the mat 
illustrated example, is applied to the surface 82. A final layer as it was unrolled from a roll onto a moving support surface, 

of asphalt 88 is covered with a coating of crushed rock or 5 The mat had a widdi of about 51 inches and was scored 
gravel 90. continuously by conventional scoring blades prior to the 

An exan^ie of an interior usage of the present fibrous deposition of the shmy thereof. Each edge of the mat was 
mat-faced panel is illustrated in FIGS. 15 and 16. In these scored with two score mazlcs, with each of the outer scores 
views, an interior waU system conqirises spaced vertical j ^ f^j^ respective edge <rf die mat and 

studsMtowhichfihrousmat-faccdgypsumboardpanelsM lO ^ ^^^^^ ^j^, 1^ its 

in accordance with the invention are attached by spaced respective edge. After the slurry was deposited on the mat 
fasteners 96 such as screws or ludU. A to layer 98 of plaster ^^^^ overlapped on 

isappliodtothefibrousmatsmfac^ topTthe slurry. (The gypsum core formed from this 

b troweled to form a smooth fim^ surface which may then ^ ^ ^ ^^^^ ^ 

be decmted by paint, paper or the like m a conventional 15 . *T Vw »^ ^ au ^ ^ ««-ak 

Lmcx. As sbowVk ^enlarged view of HG. 16, the ff'^ f <^ °5 

5S^98penetiateslmothefih^ mats ^Vl^If ""^^ '^T-?^ 

94 to cffeTa secure iiicchanical bond of the piaster layer to overlapped edge portions of the underlymg mat The 

die panet Although shown in the context of a waU in FIG. gypsum shiny penetrated the overi^jped edge portions and 

15, the panel 94 may equally suitably be used as a ceiling 20 served to bond die edge portions of the overlying mat to the 
panel and can be used with dther a wood or metal stud overlapped edge portions of the undcriying mat. 
support system. F<x some applications, it may be found that The viscosity of die gypsum slurry was about 5900 q> at 
adjustments need to be made in the water-resistant proper- 70° p, viscosity, the slurry penetrated substantially 

ties of the cocc in order to obtain a satisfactory plaster finish. through some portions of the underlying mat to form a thin 

Fbrexan^dc, it may be found expedient to adjust the amount 25 ^ thereof on about 40 to 50% of the area of the outa 
ai the water-resistant additive(s) in the core in a manner sudi surface of the mat As the gypsum in die film set, substantial 
that the water absosbancy of the core (as detemiined accord- portions of die outer surface of die mat were covered with 
Ing to die aforementioned ASTM C-473) is 10% or greater, a diin film of set gypsum. The surface had a rou^ened 
for example, up to about 20%. appearance witti outlines of the glass filaments being otwerv- 

wYAVfPfPQ ^ able undcmeadi the dnn coatings of gypsum which covered 
'^^^'^^"^ them. However, at die aforementioned viscosity, die slurry 

Example No. 1 penetrated but a portion (about 5 mils) of die diickness of die 

overlying mat over the entire area dicrecf , widi no slurry 

The formulation set forth below is an exaiiq>le of a hang observed on die outer surface of die mat As the 

prefened aqueous gypsum slurry which can be used in 3^ gypsum s^ in the intermediate portions of die mat diat were 
making the core of a gypsum sui^xxt member f<7 use in an penetrated by the slurry, it formed a bond that included a 
exterior or interior finishing system mechanical interlock with the set gypsum core. 

— continuous lengdi board is cut into Icngdis of about 

Lte^iooosQ ft-ofbood 40 8, 10 or 12 feet Diyingrf die gypsum board is accelerated 

'^'""'''^ L*^^ooDaq.ft.ofb(«d 40 heating in an oven at 350» F. for about 2 hours and until 

caidiKdqypsum 1380 the boaid is almost dry and Qieu at 200^ F. foT about 1 houT 

(C«so.WHiO) until it is dried completely. The density of die board is about 

wix/upfailt emubicn 130 iu / ^ 

aqueous aolutioo of 10 wt % 56 « lbycu.ft. 

poty(vinyl fticobcd) 43 Glass fiber-faccd gypsum boards, made as described 

lttp«rfit»r IS above, and with dieir edges protected, were placed outdoors 

S^SlT^Lyl mlfboai^ (foamfaig ^) 1 ^^^^ «P°«^ ^ ?^ ^ 

caidum lisDosoUGoite (dispeisiiv 2 period, the boards wcTC examined and found to be in 

waier excellent condition with no signs of deterioration. Other 

. 50 outdoor tests have shown that glass fiber mat-faced gypsum 

nie wax/asphalt emulsion used in die above formulation having a cote which includes wax-asphalt emulsion as 

contained ^proximately 48 wt % soUds of whidi about 11 a water-resistant addiave better resists deterioration dian a 

wt%was^dfinwaxandabout37wt%wasasphaltnie like board having a core which indudes sodium methyl 

set accelerator oon^xiscd about 80 wt % potash, about 12 soUconate as die water-resistant additive, 

wt % lignosulfonate and about 8 wt % ground gypsum. 55 Board of Example 1 above can be used advantageously 

The above formulation was used to prepare gypsum pursuant to the present invention in exterior and interior 

board, die surfaces of which were covered with nonwovcn finishing systems particulariy of die type in which it is not 

fiber glass mat The mat was composed ci glass fiber deemed in^xatant for die board to have relatively higji 

filaments oriented in a random pattern bonded together by an fire-resistant properties. For use in systems where it is 

adhesive rcfoied to by the manufacturer as a **inodifled 60 considered important for the board to have relatively high 

urea-f<nmaldebyde resin". The mat has a diickness of 33 fire-resistant properties, (as well as good water-resistant 

mils and was more parous tiian paper oftfae type used as the properties), die board of Example No. 2 below is exemplary, 

oovff shcrt of gypsum waUboard. The air permeability of The Board of Exan^c No. 2 is a Vb" diick glass fiber 

die mat was 700 CFM/sq. ft (test mediod FG 436-910). The mat-feoed gypsum board having a core con^sition as set 
mat is available commcrdaUy as DURA-GLASS brand 65 fortii below and prepared according to tiie technique 

glass mat 7502-2 lbs. and is an example of a preferred described fw glass fiber mat-faced gypsum board of 

fibrous mat for use in the practice of the present invention. Exan^e No. 1 above. 
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Wt. set & dried board 


jiym fiber facTi\fl 


1.S8 


cakfum sul&tB dilQ^dratB 


94.06 


glass fiber (M" chopped 


0.08 


glass loviqg) 


0.74 


paper fiber 


potash (aooeteratar) 


0.13 


waz-Bspfaalt 


2.96 


poly (viuyt akobol) 


0.28 


cakhim Ugoosulfbcate (dispernog 


0.11 


agent) 


anmooiuni lauryl sulfonate 


0.04 


(fbamiog agent) 





The density of the cotc of the board was 53 Ibs/cu. ft, A fire 
rating of 1 hour and 30 seconds was achieved when the 
boaid was evaluated for fire resistance and hose stream 
resistance according to ASTM Erll9. It is noted that the 
board has excellent water-resistant propcities due to the use 
of water-resistant additives in its core* those additives being 
wax-asphalt emulsion and poly(viDyl alcohol). 

It should be understood that gypsum board as described 
herein can be used in applicatioas other dian the specific 
ones desoibed hereinabove. For example^ such gypsum 
board can be used to excellent advantage in mobile homes, 
that is, prefabricated or manufoctured housing of the type 
wherein buildings, usually dwellings, are manufactured in a 
factory, including, for example, in sections which arc trans- 
ported to site and assembled to form a finished building. In 
such systems, it is particulariy desirable that gypsum board 
used in fconing the walls and ceilings of the mobile home 
be light in weight to reduce transp(xtation costs and be 
resistant to sagging, as tends to occur when veneor plastos 
and textured interior finishes are applied thereof. Such 
oveiiying finishes are typically applied by spraying. 

When evaluated for sag or humidified deflection accord- 
ing to ASTM C-473, one type of commercially available 
p^)er-faced W thick gypsum board shows a humidified 
deflection of A simdar Vs" board shows a humidified 
deflection of ^Vs". It is noted Chat conventional gypsum 
board, the core of which includes water-resistant additives 
fares even wc^se in humidified deflection tests than the 
afcrementioned commercially available gypsum boards. 

On the other hand, \^en a W thick glass mat-faced board 
having a cose composition according to Example 1 herein is 
tested according to ASTM C-473, the board shows a humidi- 
fied deflection measurement of less than '/s". Such board or 
one having a thickness <^ Vie", a preferred thickness for use 
in mobile homes, can be used effectively in mobile home 
applications. 

It is noted that the compositions of the examples included 
flie use of calcium sulfate hemihydrate to fonn the set 
gypsum product Alternatively, there can be used calcium 
sulfate, the term used in the claims to cover generically bod) 
soluble anhydrous calcium sulfate and calcium sulfate hemi- 
hydrate. 

In sunmiary, it can be said that the present invention 
provides improvements In exterior and interior finishing 
systems, including systems which are in relatively wide use 
in industry. Hie improvements are provided In a practical 
way which promotes their being adopted readily, thereby 
helping to assure that the benefits of the invention are 
realized by the Installers and users of the systems. 

What is claimed is: 

1. A plaster lath finishing system for use in a building 
comprising a support member containing a fibrous mat- 
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faced gypsum board com{Hisiag a gypsum core having one 
or more additives therein which simultaneously improve the 
water resistance and fire resistance of the core, and a 
finishing matwial oveiiying said board. 
3 2. The plaster lath finishing system of claim 1, wherein 
said system is located in the interioar of a structure^ and said 
finishing rnAtt^a\ comprises a thin plaster coating. 

3. A system comprising a roof deck which includes 
suppoting means and a gypsum board overlying said siq>- 

10 porting means, said board conqmsing: 

(a) a gypsum core having one or more additives therein 
which improve the water resistance of the core; and 

(b) a glass fiber mat facing at least one side of said core. 

4. A roof deck acccM-ding to claim 3, vt^ierein insulating 
material is sandwiched between said supporting means and 
said gypsum txHord. 

5. A roof deck according to daim 3 indudhig a cemen- 
titious conqwsition overlying said gypsum board, and an 
exterior finishing material overiying said cementitious oom- 

20 position. 

6. A roof deck according to claim 5 including a mesh-like 
material sandwiched between said gypsum board and said 
cementitious composition. 

7. A system comprising a roof deck which includes 
^ supporting means and a gypsum board overlying said sup- 
porting means, said tx>ard comprising: 

(a) a gypsum core having one or voixc addldves therein 
which inqirove both the water resistance and fire resis- 
tance of the core, one of said additives comprising 

^ mineral fibers for inqvoving the fire resistance of the 
core; and 

(b) a glass fiber mat facing at least one side of said core. 

8. The system of claim 7 wherein said gypsum board has 
each of its core faces covered with said glass fiber mat, with 
the mat of at least one of the faces being adhered to the c<Hie 
by set gypsum penetrating into the thickness of the mat 

9. The system of claim 8 wherein said set gypsum 
penetrates tnit partway into the thickness of the mat such that 
the outer surface of said mat is substantially free of set 

40 

gypsum. 

10. The system of daim 7 wherein said su|^>oit means 
coiqmses nietal sheet 

11. The system of claim 10 further com{]dsing a finishing 
material overlying said gypsum board. 

12. The system of daim 11 wherein said finishing material 
oon^Kises one or macz alternating layers of asphalt and 
roofing felt 

13. The system accoirding to daim 12 furtiier induding 
insulatlttg material sandwiched between said metal sheet and 

^ said gypsum board. 

14v The system according to daim U wherein said 
insulating material is expanded polystyrene. 

15. The system according to daim 14 wherein said 
support CQmprises corrugated metd sheet 

16. The system of claim 7 wherein said mineral fit>crs 
conqirise glass fibers. 

17. The system of claim 16 wherein said glass fibers 
conqxrise chopped glass fibers. 

1ft. The system of daim 7 wherein said core comprises at 
^ least about 0.03 wt % mineral fibers. 

19. The system of daim 7 wherein said core has a density 
of less than about 55 lbs. per cubic foot 

20. The system of claim 19 wherein said core has a 
density of firom about 45 to about 55 lbs. per cubic foot. 

63 

* * 1^ * * 
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